Results
A total of 106 children was included in this study, 94 patients (88.7%) were from rural settings and (11.3%) from Sana'a city. Sixty-eight children (64.2%) were males and 38 (35.8%) were females (p < 0.00).The mean age was 3.54 ± 2.8 years. The mean duration of symptoms was 70.9 ± 31.2 days (range: 4-365). Fever was constantly present in all patients, other features included splenomegaly (96.2%), pallor (90.5%), hepatomegaly (71.7%), abdominal distension (58.4%), sweating and chills (55.7%), diarrhoea (62.8%), anorexia (48.1%) and cough (45.3%). Various degree of anaemia was evident in all patients with mean haemoglobin concentration (7.0 ± 1.49 g/dl). Leucopenia, neutropenia and thrombocytopenia were found in 62.2%, 73.5%, and 87.7%, respectively.
Nine children died (8.5%) during the course of treatment. Severe bleeding, secondary infection and sepsis were the major causes of death.
Conclusion
Visceral leishmaniasis is a serious public health problem and frequently common. It is still an invisible issue in our country, and severely underdiagnosed and underreported due to lack of control program. The initial misdiagnosis is fairly common, hence most cases are referred in the advanced stage of disease. Control program that involves public awareness and notification of all visceral
Introduction
Visceral leishmaniasis (VL), popularly known as Kala-azar is a severe life-threatening systemic disease caused by hematogenous dissemination of intracellular protozoal Leishmania donovani and L.infantum [1] [2] . VL is a parasitic disease of the reticuloendothelial system in which the pathogen disseminates to internal organs, especially liver, spleen and bone marrow 2 . Dogs are reservoir hosts and the disease is transmitted by the bite of infected female phlebotomine sand flies 3 . Occasional non-vector transmission through blood transfusion, sexual intercourse and organ transplants has also been reported 4 . Clinically, it is a chronic disease characterized by fever of long duration, wasting, marked hepatosplenomegaly, pancytopenia particularly anemia and thrombocytopenia among others 5 . Children are at greater risk of developing VL than adult in endemic areas 6 .The definite diagnosis of VL can only be established by detection of leishmania donovani bodies in the bone marrow aspirate. 1, 4, 6 Leishmania species are primarily endemic in tropical and subtropical regions in Africa, parts of Asia, the Middle East, Latin America and the Mediterranean 7 . It is endemic in Yemen, particularly in the low-lying areas with high temperature 8 . VL is traditionally a rural disease in most of the developing countries 9 . However, the predominating features of the remote areas in our country are poverty, low education, little access to the health care services and lack of the diagnostic facilities. The aim of this study was to document and describe the clinical and laboratory features of children with VL admitted to the paediatric referral hospital and to describe the fatality rate.
Materials and Methods
This was a retrospective study, which was carried out at Al Sab'een Maternity and Childhood Hospital (SMCH), Sana'a between June 2009 and May 2012.
SMCH is a referral, tertiary center affiliated with the Sana'a University.
The medical records of all children admitted during this period were reviewed. The study included all children aged 12 years or less with the final diagnosis of VL confirmed by identifying Leishmania donovani bodies in the bone marrow aspirate samples. The demographic data and clinical details were recorded including age, sex, residence, socioeconomic status, symptoms and signs suggestive of VL infection such as fever, abdominal distension, hepatosplenomegaly, pallor, anorexia, vomiting, respiratory symptoms, weight loss and skin changes. The laboratory tests were reviewed for complete blood counts (CBC), with haemoglobin concentration, total and differential leukocytes, platelets count, erythrocyte sedimentation rate (ESR), smear for malaria (thick and thin films), blood culture for bacteria, liver function tests, urinalysis and culture, and stool analysis for ova and parasites. The final diagnosis was established based on the demonstration of L. donovani bodies in bone marrow aspirate.
In our centre, the samples for this procedure were mostly taken from the posterior iliac spine and the slides were stained with Leishman and brilliant cresyl blue using methods described by Dacie and lewis 10. Splenic or lymph node aspirates were not routinely done in our centre. All patients received initial supportive treatment including antipyretics, blood transfusion, fresh frozen plasma or platelet concentrates when indicated. The patients were treated with intravenous sodium stiboglocunate (20 mg/kg) daily for a total of 28 days. The patients were routinely followed-up clinically and hematologically for 1-4 months after discharge.
Statistical analysis of the data was carried out using SPSS version 21. The values given were mean SD or percentages as appropriate. Independent sample t-test was used to evaluate the association between continuous variables and Chi-square test for categorical variables. A p value of 0.05 was considered statistically significant.
Results
There were 106 children diagnosed as VL of whom, 68 (64.2%) were males and 38 (35.8%) females. The difference is statistically significant (P < 0.000). Ninety-four children (88.7%) were from rural areas while the rest (11.3%) were from Sana'a city. Pediatric patients were more frequent from Amran, Thamar and Sana'a governorates in 24.5%, 13.2% and 11.3% respectively. Agriculture was the predominant profession in 90% of parents of the affected children, followed by military services (6%) and free business (4%). Low socioeconomic status and low education were observed in 93%, and 83% respectively. The mean age was 3.54 ± 2.8 years (range: 5 months to 12 years).
The age distribution is shown in Table 1 . The mean length between the onset of symptoms and the hospital admission was 70.9 ± 31.2 days (range: 4-365 day). The mean hospital stay was 19.37 ± 10.4 days, (range: 4-56). The main clinical symptoms and signs present at admission are shown in Table 2 . Anaemia (Hb < 11 g/dl) was present in all children, thrombocytopenia (87.7%), leukopenia (62.2%), pancytopenia (61.4%), and neutropenia (73.5%).
Children who aged< 5 years were 72(67.9%), p <0.0001, Z=5. 22
The main haematological findings of the study are given in Table 3 . Sixty-seven children (63.2%) received antimalarial drugs before admission to the hospital. The repeated blood films for malaria within the hospital were positive in only 8 children (7.5%). Blood transfusion was required in 59 patients (55.7%). The main complications developed during hospitalization were secondary infections as pneumonia (7.5%), sepsis (6.6%), haemorrhage (5.7%), and otitis (1.9%). The drug used for treatment of VL in this hospital was intravenous sodium stibogluconate with no observed side effect. There were 9 in hospital deaths (8.5%). The main findings in children who died due to VL are detailed in 
Discussion
The present study showed that the mean duration of symptoms before admission to the hospital was 70.1 ± 7.9 days (range: 4-365). This finding is comparable to other studies 1, 8 . It has been reported that the duration of symptoms before seeking hospital range between 1 and 5 months 11 . However, because the majority of our case series were from rural area where malaria
The mean ± SD of platelets was 36.355.5 ± 14474.9, (range: 6200-110000/mm 3 ).
The data are expressed as mean±SD or n (%). Commonly existed, and the febrile illness was the main manifestation of both diseases, most of our patients were misdiagnosed initially as malaria. This view was supported by the observation that 63.2% of our patients received antimalarial medication. In addition, the definitive diagnosis of VL required tissue specimens and the laboratory facilities in the primary health care services were inadequate, making the lowest priority of VL diagnosis characteristic. For these reasons, VL was not early recognized in the majority of cases.
The exact prevalence of VL in our country still unknown. Only a few scattered, hospital-based studies have been conducted due to lack of the functioning reporting system in rural areas. The most important finding derived from the present study is that VL is an invisible issue in Yemen. The observed 106 children referred from different locations to one hospital indicate that VL is severely under diagnosed and underreported. The World Health organization (WHO) reported about the country indicators that leishmaniasis is a highly neglected disease, notification of the cases is not mandatory and the diagnosis is mostly passive 12 . Our results showed that the affected male children were significantly more frequent than female (p < 0.00), similar to other studies [13] [14] [15] 5 . One study in Aden, Yemen found that both sexes were approximately equally affected 8 . The higher prevalence among males has not yet been completely understood. It has been suggested that there may be a hormonal factor linked to gender or exposure 11 . In our study, the predominance among males could also be related to gender bias as males are often preferred over female in our society.
Our results show that the VL predominating among under-five years children, is similar to other studies 1,2,11 .
In the current study, the main clinical symptoms and signs were sweating and chills, anorexia, cough, vomiting , weight loss, fever, splenomegaly, pallor, hepatomegaly and abdominal distension,. These are similar to that described by other studies 16, 1, 8, 9, 15 . Lymphadenopathy was less frequent in our cases. It was reported that lymphadenopathy commonly seen in African type of the disease 1, 14 . Similarly, jaundice was present in 6 children. It was reported that jaundice was a feature of long-standing disease 1 and liver involvement an indicator of severity 17 . Anaemia, leukopenia, neutropenia, thrombocytopenia and pancytopenia were the main hematologic abnormalities seen in our results. As previously reported, anaemia appeared to be related to combination of factors including haemolysis, marrow replacement with leishmania -infected mononuclear phagocytes, haemorrhage, malnutrition, iron deficiency, sequestration and destruction of red blood cells in the enlarged spleen and anemia of chronic disease 18 .However the long duration of illness before seeking hospital care was probably the most significant factor contributing to the severity of anaemia in our paediatric patients. Pancytopenia, leucopenia, neutropenia and thrombocytopenia were frequently found in our study in 61.4% 62.2%, 73.5% and 87.7%, respectively which were comparable to other results 1, 8, 11, 5 . Leucopenia is an early and striking manifestation of VL while pancytopenia and thrombocytopenia are usually seen after prolonged duration of illness 18 . The main cause of these hematologic changes has been attributed to hypersplenism. 13, 8 Low platelet counts are considered a predictor for severe haemorrhage and thus death 19, 17, 1 . In our study 5 children died due to severe thrombocytopenia and severe haemorrhage.
With regard to the distribution of VL across the country regions, the previous studies revealed that the disease was mostly registered in areas being considered endemic in tropical or subtropical, southern as well as northern regions such as Lahj, Abyan, Haggah and Saddah governorates 6, 8 . In the present study, there were 24.5%, 13.2% and 11.3% of cases referred from Amran, Thamar and Sana'a governorates respectively. It is noteworthy that these 3 governorates are located at the middle regions and considered the highest land among the country with mountains up to > 3600 m above sea level. Referral of approximately half cases from these areas indicates that the VL profile has been expanding to involve previously unaffected regions. Similar urbanization was observed in Brazil 9 . It was suggested that increasing poverty, population movement, poor sanitation and waste disposal were the most likely risk factors which could probably potentiate the spreading of VL 20, 2 . Similarly, the global climate change towards warming may enhance vector activity 21 .
The observed high rates of low socioeconomic status and low education among the parents of the affected children in our results suggest that VL primarily affects the more deprived communities, generally in remote rural settings 22 . The seasonal variation of VL outbreak in this study was not analysed due to the longstanding illness before hospitalization. Our result showed that the mortality rate of VL was 8.5%, giving a proportion (1: 11.8) of infected children. This figure is in agreement with other studies. It was estimated that the mortality rate among children affected by VL was around 10% 23, 17 . All deaths occurred during the course of treatment, all aged ≤ 3.5 years (range: 4-42 months) and with a mean duration of fever 51.7 ± 7.51 days (range: 15-90 days). Recently, it had been reported that beside the young factor for mortality, those receiving a diagnosis of VL after 60 days were also a risk factor for mortality 24 .
The main immediate cause of death in our study was severe thrombocytopenia and thus haemorrhage, secondary infection mainly pneumonia and sepsis which areconsistent with that described by other studies 11, 14, 17, 23 . Queiroz and colleagues 11 found that the secondary infection in form of pneumonia, otitis and skin infection were present in 72.2% of the patients who died during hospitalization. Endris M et al (2014) reported the prevalence of sepsis among patients with VL ranges from 15% -84%. Leucopenia, immunosuppression, and malnutrition were the most important factors associated with susceptibility to bacterial infection 25 .
While much efforts are being done to develop reliable strategies for controlling the spread of infection in some countries, including for example, Saudi Arabia 26 and Jordan 2 , others like us, where both government and physicians are less concerned about the impact of the disease among children. The most likely causes were lack of registration of VL cases, and the high lethality rate of the disease as many infected patients die before seeking hospital care. Moreover, the current break down of the basic health services further aggravate the situation. These data emphasized the need for systematic program aiming at reducing paediatric mortality and morbidity rates through reducing the risk of transmission by controlling the reservoirs and vector. However, early and accurate diagnosis and treatment remain a key component in VL control. The simple, accurate, and noninvasive test will help diagnose VL in settings where facilities for invasive procedures are unfeasible 20 . In addition, because of the fever is a fairly common manifestation of several diseases, it is suggested that VL should be included in the differential diagnosis of prolonged fever with or without splenomegaly in endemic regions 27 .
Notification of all VL cases is deemed vital. The data obtained can make a substantial contribution in the future planning and practice 28 . Likewise, the newly exposed foci can be identified.
The limitations of this study are that first; the post discharge complications could not be identified. As the majority of our patients were from remote areas. It is likely that regular follow-up care visits seemed difficult. Second, as our study was retrospectively designed, the data regarding microbiological and serological testing were not attainable. Although our study could provide a preliminary data for a better understanding of VL status in our setting, further multi-centre studies are required to determine the actual incidence at the population level.
In conclusion VL is a frequent infection among children in our country. Unfortunately, it is still an invisible health problem, and the actual incidence is not yet defined. The initial misdiagnosis is common; hence, most cases are referred in the advanced stage of disease. The disease is growing more among urban setting, therefore, some form of control is essential. The mortality was associated with age ≤ 4 years, secondary infection and haemorrhage.
